Introduction
The 630 nm thermospheric nightglow emission is host to a variety of F region phenomena and has been the subject of numerous investigations by radio and optical techniques. At high latitudes the emission is dominated by soft auroral particle precipitation while at low latitudes the occurrence of equatorial spread F (ESF) can give rise to extensive field aligned structuring in the form of equatorial depletions [e.g. Weber et al., 1978] .
In contrast, observations of the mid-latitude 630 nm emission have revealed a relative paucity of "structure", most of which is due to the penetration of high and low latitude phenomena into the mid-latitude F region during disturbed periods [e.g. Mendillo et al., 1987] .
The phenomenon of mid-latitude spread F is well documented. It exhibits a peak occurrence in the summer months and medium scale gravity waves are thought to play a major role in its development [e.g. Kelley and Fukao, 1991] . Such waves in the form of traveling ionospheric disturbances (TIDs) are prevalent at midlatitudes, exhibiting periods of several tens of minutes. However, optical measurements of TIDs in the neutral atmosphere are comparatively rare and only very recently have their spatial signatures in the mid-latitude Copyright 1998 by the American Geophysical Union.
Paper number 97GL03448. -•18øN, -•30øNmag) with medium scale TIDs. In the Arecibo case the "waves" appear to exhibit similar horizontal scale sizes and phase velocities to those reported here and they were observed in the absence of spread F. Unfortunately, F region data from the MU radar were not available during the SEEK campaign. However, the ionosonde at Yamagawa was operated throughout this period and, despite the presence of strong interference, no sign of range or frequency spreading was evident indicating little of no spread F. Thus, the available evidence indicates that the wave patterns imaged during the SEEK campaign were almost certainly not manifestations of mid-latitude spread F but rather were the signatures of thermospheric gravity waves. Ionograms for August 18 and 19 were clear enough to derive density profiles (but not h'F) and on both occasions quasiperiodic variations in the isodensity lines were evident, The observations are also consistent with the concept of feedback from the ionosphere into the gravity wave to enhance its visibility. The apparent lack of strong spread F during this period suggests that none of these events were successful in exciting a major ionospheric response. Further coincident optical and radar data are critical to determine the abundance and nature of F region gravity waves and their efficiency at coupling into the ionosphere to produce mid-latitude upwellings, as postulated by Kelley and Fukao [1991] .
